The Ramosa species group in the genus Ehrharta is distinguished morphologically by small spikelets with sterile lemmas similar to each other, with tips rounded, truncate or mucronate, with sides glabrous, scabrous or shortly hairy, and with bases appendaged and usually bearded. The rectangular intercostal long cells with sinuous walls, the dome-shaped stomata with a raised rim surrounding the pore aperture, the absence of epicuticular wax and the microhairs without a tapering distal cell are diagnostic anatomically. The Ramosa group is composed of two species: E. ramosa (Thunb.) Swartz subsp. ramosa, subsp. aphylla (Schrad.) Gibbs Russell and E. rehmannii Stapf subsp. rehmannii; subsp. filiformis (Nees) Gibbs Russell; subsp. subspicata (Stapf) Gibbs Russell. All taxa are linked by intermediates to one or two others in the group. The closest relationship of the Ramosa group is to the Calyeina species group, on the basis of both morphological and anatomical characters.
INTRODUCTION
Previous papers in this series have outlined the seven provisional species groups of Ehrharta in southern Africa, and have dealt with the Setacea, Villosa and Dura groups (Gibbs Russell & Ellis 1987 Ellis , 1988 Ellis 1987a; Gibbs Russell 1987a ). This paper examines the Ramosa group, which is distinguished from the other Ehrharta species groups by the small spikelet size ( 4 -9 mm long), sterile lemmas similar to each other, with tips rounded, truncate or mucronate, with sides glabrous, scabrous or shortly hairy, and with bases appendaged and usually bearded (Figure 1 ). The rectangular intercostal long cells with sinuous walls, the dome-shaped stomata with a raised rim surrounding the pore aperture, the absence of epicuticular wax and the microhairs without a tapering distal cell are diagnostic anatomically. In contrast to the species groups covered already, in which taxa are relatively easy to define and may be distinguished by clear-cut characters, the five taxa comprising the Ramosa group intergrade and few consistently reliable characters adequately separate the species and subspecies. Therefore, the taxa accepted here must be considered as noda in a continuum of intra-group variability. Despite the difficulty, it is desirable to treat the Ramosa group taxa formally for the following reasons: 1, most specimens fall within the noda, as here defined, and only a comparative Subsp. ramosa is distinguished from subsp. aphylla by its more robust habit and very thick culms, its narrow inflorescence with erect appressed spikelets, glumes that are often shorter than the lemmas, and the markedly truncate sterile lemmas with purple-tinged ends. It is characteristic of Mountain Fynbos although it extends into Grassy Fynbos and occurs at low altitudes in the eastern part of its range. Its distribution is shown in Figure 2 . Subsp. ramosa has the widest range of the five taxa in the Ramosa species group, although subsp. aphylla extends slightly further to the north and E. rehmannii subsp. rehmannii extends slightly further to the east. It is unusual in Ehrharta for a taxon to have both a western and an eastern distribution and yet be absent from the Cape Peninsula-Caledon area. Subsp. ramosa grows in sandy or stony Table Mountain Sandstone (TMS) or lateritic soils, often in rocky places, at altitudes of 90 to 2 200 m; and is common at high altitudes. Flowering occurs from October to January. Culms not robust to robust, woody or wiry, 3 0 0 -800 mm long, to 2,5 mm across, geniculate or decumbent at base. Culm leaves with blades usually absent, but occasionally present on upper leaves. L ea f blades when present lanceolate; to 1 mm across, to 30 mm long, rolled, erect, herbaceous, glabrous, gradually tapering at the tip. Inflorescence a raceme or a panicle with 1 or 2 branches, usually open or sometimes contracted, 2 0 -9 0 mm long, with spikelets spreading to nodding. Spikelets pedicellate, the pedicels spreading to reflexed. Glumes 4 , 5 -9 mm long, usually slightly or considerably longer than rest of spikelet but sometimes slightly shorter. Lower sterile lemma slightly shorter than upper sterile lemma, rarely purple-tinged and then only at the tips, with up to 12 corrugations; tip oblique or truncate. Upper sterile lemma usually with marked transverse corrugations. Fertile floret sometimes exceeding upper sterile lemma.
Subsp. aphylla differs from subsp. ramosa in its generally smaller size, open inflorescence with spreading to reflexed spikelets, long glumes and sterile lemmas with truncate to oblique tips that are uncommonly purple-tinged only at the tips. Its distribution is shown in Figure 3 . Subsp. aphylla occurs only up the western mountains, and is absent from the eastern part o f the range o f the Ramosa group. It grows in Mountain Fynbos on sandy TMSderived soil between rocks, often in dry microhabitats, and is reported 1 -4 years after fire, from altitudes of 2 3 0 -1 500 m. Flowering occurs from (July) September to January. The Hesse specimen on which Schrader based the name aphylla has not been found in GOET, LE, B or P, the herbaria where it was most likely to have been preserved. Pending its lucky discovery elsewhere, a lectotype or neotype must be selected. In his treatment o f Ehrharta in Schultes (1830), Schrader cited an additional specimen, Ecklon 914. N ees (1832) also cited Ecklon 914 as the type o f E. aphylla var. filiform is. The descriptions o f the two taxa differ, Schrader's referring to a suffrutescent plant with no leaf blades, while Nees describes a specimen with soft flat leaves and a much reduced inflorescence. Stapf (1900) states that there are two specimens marked Ecklon 914 at Kew, one representing subsp. aphylla and one representing E. rehmannii var. filiformis. I have seen these specimens, annotated by Stapf, and propose that they serve as neotypes for these taxa. They cannot be lectotypes be cause there is no indication that either was seen by Schrader or N ees. It would be futile to attempt to find unequivocal lectotypes for the following reasons: 1, specimens labelled Ecklon 914 represent more than one taxon; 2, Ecklon collected a number o f Ramosa group specimens from different places in the Kleinrivier area and his duplicates are numerous and widely distributed, many without collection numbers; 3, the whereabouts of Uie personal herbaria of Schrader and N ees is not known; , no Ehrharta specimens o f historical importance exist any longer at B, which is the most likely location of N ees's and Schrader's lost herbaria.
2.
Ehrharta rehm annii S tapf in Kew Bulletin: 288 (1897); Stapf: 677 (1900); Chippindall: 39 (1955 This species usually grows in wetter habitats than E. ramosa, and often at lower altitudes. It differs from E. ramosa in its herbaceous to wiry culms, leaves with well developed blades and muticous sterile lemmas. There are three subspecies, which intergrade through a number of intermediates. These specimens are discussed below under the appropriate subspecies.
Although the two species differ in the characters mentioned above, the separation is not absolute, and a number of specimens show intermediate character conditions between E. ramosa subsp. aphylla and both E. rehmannii subsp. rehmannii and subsp. filiform is. These are discussed in more detail under E. ramosa subsp. aphylla above.
Stapf (1900) is responsible for the recognition o f the herbaceous leafy element in the Ramosa species group, and the three subspecies treated here were all described (subsp. rehmannii and subspicata) or separated from the woody taxa (subsp. filiform is) by him. However, it is evident that his concepts of the divisions within the leafy taxa changed during the course of his work. In his original description of E. rehmannii, Stapf (1897) quotes seven syntypes. Three o f these are also quoted as syntypes of E. subspicata (Stapf 1900) , showing that his original concept o f E. rehmannii included both taxa.
The studies reported here, based on far more specimens and a wider geographical representation than were available to Stapf, confirm his opinion that there are three herbaceous leafy taxa in the Ramosa species group. However, the boundaries between the taxa in this treatment differ from those of Stapf s as indicated by the specimens he cited. In particular, several of the narrow-leaved specimens with glabrous sterile lemmas he cited as E. rehmannii (including the contentious Ecklon 914) belong in subsp. filiform is rather than subsp. A few specimens occur that are intermediate between subsp. filiform is and both other subspecies. Gibbs Russell 5674 is a typical subsp. filiform is and was collected within its range, but the sterile lemma margins are hairy, a characteristic o f subsp. rehmannii. The intermediates to subsp. subspicata are discussed under that subspecies.
As discussed above under E. ramosa subsp. aphylla, this taxon must be typified by a specimen of Ecklon 914 with thin culms, soft leaves and few spikelets. There is no evidence that the Kew specimen of this description was seen by N ees, so it is designated as a neotype rather than a lectotype. A fragment o f a since-destroyed specimen from Berlin, allegedly annotated by N ees, exists in PRE but it lacks a com plete spikelet so therefore its identity cannot be unequivocably determined. Mez (1921) quoted N ees's (1841 not 1832) epithet as the basionym when raising the taxon to species rank, but he cited a different specimen from those cited by Nees in either publication. The identifications of the anatomical voucher specimens naturally * also reflect this variation pattern with a disproportionately large number of intermediates. This situation is further exacerbated by taxa with a suffrutescent habit, usually with caducous leaves which hamper leaf anatom ical studies. In these taxa only atypical morphological specimens possessing leaf blades were suitable for examination. The anatomical sample was, therefore, not fully representative of all the taxa, particularly as far as anatomical vouchers closely matching type specimens is concerned.
For these reasons it is obvious that detailed anatomical descriptions and diagnoses of individual taxa are impractical, particularly as the taxa are barely separable morphologically, being recognized as two species with five subspecies. It has, therefore, been decided to give a full anatomical description for the Ramosa group as a whole followed by brief comments on the anatomical trends in each o f the constituent taxa.
Transverse section
The leaf blade is always loosely inrolled from both margins (Figures 8A; 9A (Figures 11D, F; 13B; 14F) . The chlorenchyma is of the compact type with small to medium, isodiametric or angular cells (Figures 9B, E; 11B.  D, F; 13B; 14B, D, F; 15B ). These cells are as large as or slightly larger than the parenchyma sheath cells with the chloroplasts often peripherally located. The cell walls are not straight but there is a definite tendency in all taxa for some o f the walls to have slight indentations, particularly in the abaxially situated cells (Figures 9B, E;  11D, F; 13B) . These resemble small invaginations of the walls but do not appear to be homologous with arm cells. They require further study but present technical difficulties as perfect fixation is needed for their elucidation.
The chlorenchyma tissue sometimes displays a som e what radiate arrangement in thicker leaves with 4 -6 chlorenchyma cell layers (Figures 9B. E; 11D, F; 13B) . This pattern is not evident in thinner leaves of 2 -3 cell layers ( Figures 14B, D, F; 15B) . The thicker leaves tend to have elongated, angular chlorenchyma cells whereas in thinner leaves they are more equidimensional.
Abaxial epiderm is
Costal and intercostal zones are always clearly differen tiated (Figures 8C, E Successive long cells in a file are separated from one another by single short cells, short cell pairs, hooks, micro hairs or stomata, and very seldom adjoin one another. This arrangement along a given file alternates with that of adjacent long cell files resulting in a distinct brickwork pattern which is particularly conspicuous with the SEM (Figure 16C, E) . Cell size and shape is uniform across the width of each intercostal zone.
Two files of stomata usually occur in each interstomatal zone, the stomata in a file being separated by single interstomatal long cells. The stomata are clearly dom e shaped and their structure is consistent throughout the group (Figures 8D; 12B. D; 13D; 14H) . With the SEM the stomata are seen to possess a distinct, raised rim surrounding the pore aperture and they are not associated with wax deposits (Figures 10B. D; 16D, F) . Epicuticular wax is also not typical o f this group but may be present as very fine platelets ( Figure 10D ).
Costal silica bodies are variable in shape, being o f the irregular dumbbell-shaped type (Figures 8D, F; 12B. D;  13D) . Costal zones are narrow, seldom exceeding three cells in width.
Prickle hairs occur in all taxa but vary in form and frequency of occurrence. They vary continuously between those with very short barbs (Figures 8F; 9C; 13D ; 15F) to types with elongate barbs which resemble macrohairs (Figures 8D; 12C; 15C) . These latter types are unicellular and do not have specialized epidermal cells associated with their bases and. therefore, are not macrohairs by definition. Both types may be either costal or intercostal although the costal prickles on any given specimen are larger than the intercostal hooks. Microhairs are common and with the aid o f the SEM are seen to be o f a characteristic type (Figures 10B, D;  16B, D, F, H) . The basal and distal cells are almost equal in length. The distal cell is deciduous and has a blunt apex which does not taper but the hair has a consistent width throughout its length. This type o f microhair occurs in all taxa o f this species group but nowhere else in Ehrharta.
This leaf anatomy is diagnostic for the Ramosa species group and serves to distinguish it from the other species groups in the genus. A definite anatomical trend is evident within the group, from specimens with relatively thick leaf blades, in which the chlorenchyma cells are rather elongated with cell wall indentations and displaying a somewhat radiate arrangement, to very thin leaves. These have isodiametric chlorenchyma cells without wall indentations or radiate-type arrangement. This continuum is paralleled by a trend for the margins to becom e more tapering and for the epidermal prickles to become smaller and fewer in number. However, these anatomical trends do not appear to be reflected in the classification o f this species group and are assumed to be o f no taxonomic relevance. (Figure 7A, D) .
E. ramosa

Leaf blades in this species
The vascular bundles in the culms o f E. ramosa subsp. ramosa are arranged in two rings, a ring situated in the pith tissue and a ring embedded in the sclerenchymatous ring ( Figure 7A ). In subsp. aphylla there is only a single ring associated with the sclerenchyma (Figure 7D ). This The culm epidermis reflects this internal anatomy with alternating bands o f stomatal files overlying the chlorenchyma zones, and thickened epidermal cells overly the sclerenchyma girders ( Figure 7C, F) . The form o f the costal cells overlying the girders appears to differ between E. ramosa subsp. ramosa ( Figure 1C ) and subsp. aphylla ( Figure 7F ) and this may be a taxonomically important difference between these two taxa. However, a larger study sample is needed before this can be substantiated. (Ellis 1632, 4694) have been identified as belonging to this taxon although they both deviate from the taxon diagnosis in possessing leaf blades. They are both suffrutescent and woody but also possess leaf blades and have erect pedicels. They, therefore, resemble E. rehmannii subsp. subspicata in the latter two characters but this taxon is not generally suffrutescent. These specimens, therefore, are not typical subsp. ramosa specimens but were the only plants found which also possessed leaves and, consequently were suitable for this leaf anatomy study. 
E. ramosa subsp. ramosa
Two anatomical voucher specimens
E. rehmannii
Although this species is characterized by herbaceous culms and blade-bearing leaves, several anatomical voucher specimens have suffrutescent culms and reduced, caducous blades. Examples are Ellis 648 which is morphologically intermediate between subsp. rehmannii and E. ramosa subsp. aphylla and Ellis 1295 and 4660 which are m orphologically intermediate between subsp. filiform is and subsp. subspicata. However, no anatomical intermediacy is evident in these specimens, making their interpretation difficult. N o clear anatomical discontinuities exist between any of the three subspecies of E. rehmannii or with E. ramosa. Instead there is a general trend from E. ramosa through E. rehmannii subsp. rehmannii to subsp. filiform is along which leaf thickness decreases, the margins tend to become more tapered and the prickles becom e smaller and fewer in number. Several exceptions to this pattern exist, so the trend may represent an ecological gradient rather than a phylogenetic lineage.
E. rehmannii subsp. rehmannii
All specimens have relatively thick mesophyll tissue displaying a tendency to the radiate condition ( Figure 11B,  D, F) . The chlorenchyma cells are not isodiametric but more elongated with slight cell wall indentations. The leaf margin is more acute than in E. ramosa and may taper to a definite point ( Figure 11C ). The adaxial surface may be flat ( Figure 11F) or ribbed (Figure 11B, D) .
The epidermal structure is remarkably uniform through out the sample (Figure 1 2 A -D ) with rectangular long cells being conspicuous. Only Ellis 4697 (Figure 12C, D) has a few intercostal hooks, these with very long barbs. All have a few costal prickles with short barbs. The silica bodies are variable in shape but generally are shorter dumbbell-shaped than in E. ramosa.
Ellis 4697 is noteworthy in that it differs in having a tapering margin (Figure 11C ), has the thickest leaf with definite ribs ( Figure 11D ) and possesses intercostal prickles ( Figure 12C ). This deserves further comment as it was collected together with Ellis 4698 and 4699 from an actively growing and spreading population recovering after a fire. The latter two specimens differ from Ellis 4697 in having more abrupt margins, thinner blades ( Figure 11A , B) and no prickles ( Figure 12A) . Thus, within a single population, considerable anatomical variation is evident, even in those characters which show a trend through this species group. This supports the decision not to attach any taxonomic importance to these anatomical differences.
Although anatomical differences may, therefore, not be reflected in the morphology, the reverse is also true. Ellis 648 is morphologically intermediate between E. rehmannii subsp. rehmannii and E. ramosa subsp. aphylla but anatomically virtually identical to Ellis 618, subsp. rehmannii. Reference to Figures 11E, F; 12B and 13 A -D illustrate this resemblance clearly, both specimens with distinctive thick, compact mesophyll and well developed bulliform groups, without adaxial ribs and without large prickles in the epidermis. These two specimens are more alike in leaf anatomy than they are to all the other specimens in the Ramosa group. It therefore appears that there is little or no congruence between leaf anatomy and morphology in this species group, a situation which differs from that in the other groups o f Ehrharta. Figure  15C ). This anatomy is distinct and does not closely resemble any other Ramosa species group specimen. Ellis 4660 also has very distinctive anatomy, the leaf being very narrow ( Figure 15D ) with the tapering margins exaggerated into a pointed projection ( Figure 15E ). The abaxial epidermis o f this specimen does not have macrohair-like prickles but has numerous normal prickles with short barbs ( Figure 15F ). Both these specimens differ greatly from all the others examined and also differ considerably from one another although they com e from virtually the same locality. 
Specimens examined
E. rehmannii subsp. subspicata
No authentic material o f this subspecies was freshly collected in the field for this study. Consequently, comparative studies were not possible but herbarium material ( Taylor 7667) was examined in order to gain an understanding o f the anatomy of this taxon. Indications are that it belongs closest to E. ramosa along the trend which is evident in this species group. The leaf appears to be rather thick with abrupt margins but the epidermis is without numerous well developed prickles. This must be confirmed from freshly fixed material.
DISCUSSION AND CONCLUSIONS
The spikelet morphology and leaf anatomy o f the five taxa o f the Ramosa group is diagnostic and defines them as a group separate from the other species groups in Ehrharta. No spikelet characters are unique to the Ramosa group alone, but all taxa in the Ramosa group may be dis tinguished by the following combination o f characters: small spikelets less than 9 mm long, with the sterile lem mas similar in shape and size and about as long as the fertile lemma, and having the bases appendaged and usual ly bearded, the sides glabrous, scabrous or shortly hairy and the tips rounded, truncate or mucronate. In addition, all species are perennial and may be suffrutescent, leaf blades may be absent, glumes are two-thirds as long to longer than the lemmas and the upper sterile lemma is not stipitate.
Anatomically, the Ramosa group taxa share the follow ing unique characters: mesophyll cells compact with slight cell wall invaginations, stomata dome-shaped with a rim surrounding the aperture and lacking associated wax deposits, and the microhairs with the distal cells not tapering. Other characters which together differentiate the group include: leaf blades (when present) inrolled, midrib lacking parenchyma, ribs and furrows absent or only slightly developed, costal and intercostal zones differen tiated, intercostal long cells rectangular with sinuous walls, silica bodies tending to dumbbell shape; prickle hairs always present, varying from small and hook-like with short barbs to macrohair-like with elongated barbs, and epicuticular wax usually absent. Characters which are particularly consistent throughout the group are inrolled leaf blades and the midrib lacking parenchyma. Characters o f ribs, chlorenchyma, silica bodies and prickle hairs tend to be more variable. Other characters show apparent similarities between the Ramosa group and other species groups, but closer ex amination shows that they are not closely related. Suffrutescent, bladeless species occur in both the Ramosa and Villosa groups: E. ramosa is similar in habit to E. thunbergii and E. villosa in the Villosa species group. W hile this might indicate a relationship between the groups, it is also possible that the bladeless suffrutescent condition, with photosynthetic culms that persist from year to year, is an adaptation to conserve plant parts in the low nutrient soils in the Mountain Fynbos and seaside dunes where these species occur.
The indentations in the walls o f the chlorenchyma cells present in many o f the specimens in the Ramosa group may be taken to resemble the invaginations characteristic o f arm cells. Engelbrecht (1956) reported arm cell-like in vaginations in representatives o f the Ramosa group (£. ramosa, E. rehmannii and E. subspicata) based on prepa rations from herbarium material. However, the present study does not confirm Engelbrecht's observations because closer examination o f well preserved young leaf material shows that these structures are not inward projections of cell walls but merely the wavy outlines o f these walls. 
